Previous studies show that rising returns to education have lead to higher wage inequality in developing countries. However, given the importance of non-wage employment and indirect effects of education through labour supply and fertility choices, a similar relationship does not necessarily hold for inequality between households. Based on a decomposition analysis for India, we find counteracting impacts of education on household expenditure inequality. Declining returns to education of household heads reduced inequality, driven by the self-employed. In contrast, rising returns to spouses' education increased inequality in urban areas. We also find that changes in education levels increased rural and urban inequality, due to persistently high illiteracy. Finally, the indirect effect on fertility had a small equalizing impact in urban areas, but slightly increased inequality in rural areas.
Introduction
Inequality is rising in many developing countries, but the determinants of changes in inequality are not well understood. Recent research, both theoretical and empirical, has focused on the individual earnings distribution (for example, Feenstra and Hanson, 1997; Zhu and Trefler, 2005; Goldberg and Pavcnik, 2007) . Due to skill-biased technical change and international trade demand for high-skilled labour is growing faster than supply, raising the returns to education. This appears to be the major cause of rising earnings inequality in developed and developing countries.
But does a similar relationship also hold for household inequality? Household welfare is more relevant from a welfare perspective than individual income: resources are, at least to some extent, shared among household members. As such, household inequality measures are more representative of a country's inequality situation and an important characteristic of the development process.
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Household inequality, defined as inequality of household income or consumption expenditure, differs from individual earnings inequality in level as well as changes. For industrialised countries differences have been ascribed to, for example, increased working hours of married women and changes in government benefits (see Gottschalk and Smeeding, 1997; Gottschalk and Danziger, 2005) . The relative importance of these and other factors will be country-specific, but for developing countries in general there are two main reasons why education is related differently to household inequality than to earnings inequality.
First and foremost, besides earnings from formal employment, households have income from other sources. This is especially important in developing countries where a large part of workers is self-employed in the informal sector. The self-employed are often excluded in studies of the individual earnings distribution, but their returns to education are likely to be lower than for employees.
Moreover, the education level of self-employed is lower, on average, than of formal sector employees (Van der Sluis et al., 2005) . Rising wage-returns to education may tell us little about household inequality if a large part of household income is earned outside wage employment.
Second, education has indirect effects on income, for example through labour supply, occupational choices, and fertility decisions (Ram, 1989) . These factors could leave the individual earnings distribution unaffected, but they do matter for household inequality. For example, if higher education increases labour force participation of women, this will increase income of households with highly educated women. If these are relatively affluent households, household inequality will rise even if the earnings distribution is unchanged. A positive effect of education on an individual's earnings is thus only part of the total returns to education.
Compared to the many detailed studies on earnings, much less attention has been paid to changes in household inequality. Existing cross-country empirical evidence shows a weak relationship between education and household inequality (Ram, 1989; De Gregorio and Lee, 2002) , which is not surprising given the multitude of factors that play a role. In this paper we focus on the increase in household expenditure inequality in India between 1993-1994 and 2004-2005 . India has experienced rapid growth since the economic reforms of the early 1990s and several studies of the earnings distribution show that rising returns to education are the main cause for increased earnings inequality (for example, Kijima, 2006) . India is an important case to study inequality beyond the distribution of earnings, since a large share of workers is self-employed. 3 Moreover, India has one of the most unequal education distributions in the world. Given the widespread attention to inequality of earnings due to education so far, it is highly relevant to ask how much and how education has actually contributed to the increase in household inequality.
The increase in household inequality in India is decomposed using household survey data and a regression-based method developed by Bourguignon et al. (2008) . With this method it is possible to distinguish different channels through which education and other household or individual characteristics are related to household inequality. Like the standard Oaxaca-Blinder decomposition, it separates the distributional effect of changes in characteristics themselves versus changes in the returns to these characteristics. Rather than explaining differences in means between two distributions, however, the Bourguignon-method decomposed changes in the entire distribution. In contrast to other methods that compare full distributions (Juhn et al., 1993; DiNardo et al., 1996; Machado and Mata, 2005) , this method focuses explicitly on the household income distribution, incorporating changes in individuals' occupational choice and earnings, and in household composition. As such, direct and indirect effects of education can be measured.
The Bourguignon-method has been applied to a number of East Asian and Latin American countries in Bourguignon et al. (2005) and Ferreira and Leite (2004) . These in-depth country studies
show that the indirect effects of education can matter for household inequality. The present study focuses specifically on the role of education, rather than asking more generally which factors explain observed changes in inequality. In the analysis we distinguish the returns to education, direct and indirect effects of educational attainment, and the role of different household members.
Our results show that declining returns to education of household heads had an equalizing effect in both rural and urban India. In urban India this is driven by the household heads that are self-employed, which stresses the importance of taking into account non-wage income in inequality analyses. As opposed to household heads, returns to education of spouses increased urban inequality. This finding suggests that female earnings and labour force participation are important for inequality dynamics, but more research on the relationship between women's education and labour supply is needed. Further, we find that changes in educational attainment had a strong adverse direct effect on inequality, due to the persistently high prevalence of illiteracy. This underlines the importance of expanding schooling for the poorest households in India. In addition, the indirect effect of education through fertility changes increased rural inequality, because the number of children declined less in poorer households.
In urban India the indirect effect was opposite: inequality decreased somewhat because poorer households had, on average, a greater decline in the number of children. An improvement in the distribution of education could stimulate a more equalizing effect of fertility changes as well.
After describing inequality and other key characteristics of India in section 2, the Bourguignonmethod is discussed in section 3. Section 4 summarises estimation results that are part of the decomposition analysis, and in section 5 the final decomposition results are discussed. Finally, section 6 concludes.
Inequality in India
To measure household inequality, one can use either income or expenditure data. For India, only household expenditure is available, as recorded in the National Sample Survey Organization (NSSO)
Consumer Expenditure survey. Inequality in consumption expenditure can be viewed as more permanent inequality than income inequality, as consumption expenditure is affected by households' ability to use savings, borrowing, or insurance arrangements to buffer shocks in income. Since survey data always refer to a limited time period, consumption expenditure reflects living standards more accurately than income (see Deaton and Zaidi, 2002) .
In a recent paper, Datt and Ravallion (2009, Table 2) show that consumption inequality in India increased significantly after 1991, when major reforms took place: the trend changed from negative to positive in rural India and from zero to positive in urban India. and urban India. Although growth in income levels reduced poverty in the 1980s and especially after the reforms in the 1990s, the increase in inequality in the post-reform period adversely affected the poor (Dhongde, 2007) . Deaton and Drèze, 2002) .
The distribution of earnings in India has been studied in detail. Chamarbagwala (2006) According to Chamarbagwala (2006 Chamarbagwala ( : 2003 , especially highly educated women entered the labour force during the 1980s and 1990s, though other studies stress more poverty-induced female participation (for example Raikhy and Mehra, 2003) . All in all, women's earnings matter for household income and inequality, but little is known about their distribution and the role of education.
Apart from Kijima (2006) , not much attention is paid to the distributive effect of changing educational endowments in India. With over 30 per cent of the adult population illiterate, India has a very unequal distribution of education, and much scope for improvement. According to Kochhar et al. (2006) and Mazumdar and Sarkar (2008) As suggested by Ram (1989) , the increased schooling of women may lead to a reduction in fertility. Education of women is generally negatively related to fertility, because desired family size declines and the ability to achieve the planned number of children improves with education. Between 1981 and 1991, women's education and child mortality were the most important factors explaining fertility differences across Indian states and over time (Drèze and Murthi, 2001) . Since household expenditure is measured on a per capita basis and children typically do not generate much income for the household, fewer children are associated with higher per capita expenditure. Changes in the average level and distribution of education among women could therefore affect household inequality through changes in fertility. The NSSO data show that during 1993-2004 there was a decline in the average number of children per household (table 3). In both years, beyond the level 'Below primary', higher educational attainment is associated with a lower number of children. Over time, the average number of children declined at all educational levels. Average household size (not shown) did not decline during this period, due a small increase in the number of males and females older than 20. 
Method and Application
After discussing the decomposition framework and some India-specific considerations in section 3.1, the empirical strategy is explained in more detail in section 3.2 Bourguignon et al. (2005) and Bourguignon et al. (2008) develop a microeconometric decomposition of changes in the household income distribution that is designed to analyze household income inequality. The method is a generalization of the decomposition developed by Oaxaca (1973) and Blinder (1973) , who separate inequality of mean income between groups into differences in characteristics, differences in returns to characteristics, and differences in the residual or unobserved factors. Using micro-economic data, the decomposition can be applied to the entire distribution of income, rather than their means. The difference with DiNardo et al. (1996) and Juhn et al. (1993) is that the level of analysis is the household rather than the individual, while is does account for individuals' characteristics. Education, labour force participation and earnings are modeled at the individual level and household income is the sum of its members' earnings, plus non-earnings income.
Decomposing changes in household inequality
To decompose changes in inequality into endowment effects (the effect of changes in the distribution of household characteristics) and price effects (the effect of changes in the returns to these 
( 1) The change in the distribution of MPCE between two years is thus a function of the change in ) ( X y g (the price effect) and the change in ) (X χ (the endowment effect).
The empirical equations are explained below, but for now note that expenditure of household h in year t, y ht , is a function of the vector X ht of household characteristics. Further, y ht depends on the vector β t of parameters reflecting the returns to those characteristics, on the vector ε ht of unobservable characteristics, the vector γ t of parameters reflecting educational attainment, and vector θ t of parameters reflecting fertility choices.
( 2) A change in household income, due to a change in one or some of the components of Eqn. 2, leads to a change in the distribution of income
The impact of each component can be simulated by replacing it by its counterpart of another year, say from year t=0 to t=1. For example, the vector β 0 is replaced by β 1 while keeping everything else constant. This gives:
The contribution of the change in β to the total change in the income distribution (the so-called price effect) is then simply
The same analogy applies to the other components of Eqn. 2. Since the entire distribution is simulated, the difference can be evaluated based on any measure of inequality.
Although the decomposition compares separate cross-sections, rather than following households within a panel dataset, the data requirements for this method are high. Ideally, one has individual earnings data and characteristics such as age and education, as well as household level non-earnings income and characteristics such as household size and composition. For India, there is no dataset that combines individual level earnings and employment details with household level income. The National Sample Survey on employment and unemployment (the usual source of earnings data for India) does not record earnings for self-employed workers or total household income. Since a large part of workers is self-employed, total recorded household earnings are not even representative for actual household income from labour. Due to these data restrictions, household inequality analysis is based on the consumer expenditure survey. This survey offers a reliable measure of welfare (MPCE), but no individual employment and earnings details. Fortunately, the consumer expenditure survey does report individuals' level of educational attainment, age, and gender, and principal employment status, industry, and occupation of the household head. These characteristics are used in the analysis, as explained below.
Using these expenditure data means individual earnings and labour supply decisions cannot be estimated. The household-returns to education therefore include wage-returns and the effect of education on hours worked and industry or sector of employment. In other words, the estimated household-returns to education include direct and indirect effects, except for those controlled for (number of children and the household heads' employment status, industry, and occupation).
Empirical Strategy
All data are obtained from the NSSO Consumer Expenditure surveys of 1993-94 and 2004-05, and are in 1993-94 constant prices and spatially deflated. To measure the price and endowment effects on the distribution of MPCE, parameters β, γ, and θ, and the residuals ε need to be estimated. This section gives the three empirical equations and describes in more detail how the price and endowment effects of education are obtained.
First of all, MPCE is regressed on household characteristics, separately for rural and urban households:
where the vector X ht is specified in Appendix 
Where the number of children m=1,…,12 and F is again the standard normal cumulative distribution function. The vector X ht −F includes gender and age of the head, number of adult females, average age of adult females in linear splines, average education of adult females, social group, religion, and state.
Since the data do not allow us to identify which children belong to which mother, age and education are averaged over all adult females (20 years or older) in the household. Now, to obtain the price effect of education, a counterfactual distribution is constructed using 1993-94 as the base year. This is year t=0, while 2004-05 is year t=1. For each year, the vector of coefficients βˆ in Eqn. 5 is estimated, and residuals are stored inεˆ. Next, in the base-year vector 0 β , the coefficients for all education dummies are replaced by their counterparts from the end-year vector 1
β . The resulting vector is sim βˆ. Finally, the value of MPCE is simulated for each household using base-year characteristics and unobservables: 
Estimation Results
Before turning to the decomposition results in section 5, the estimation results of the three empirical equations are presented. For the consumption equation, the discussion is focused on the returns to education, in section 4.1. Then the education and fertility estimations results are briefly described in section 4.2.
Returns to Education
The household-returns to education are estimated in the consumption expenditure regression.
When estimating household per capita expenditure, education level dummies are included separately for the household head, spouse, and (the average of) other members, with illiterate as reference category. The estimated coefficients for these variables indicate the household-returns to education, which are different from the returns to education estimated in a standard wage equation (wage-returns to education). In the present analysis, the household-returns to education include multiple possible ways in which education is associated with household expenditure, of which earnings is only one part.
Other effects may run through labour participation and hours of work, which are not controlled for separately, or efficiency in production in the family business.
Figures 1 shows the coefficient estimates for education of the household head and spouse in rural and urban India, respectively. For the household head, both rural and urban household-returns to education declined at all levels (compared to zero returns for the illiterate). This means that differences in expenditure between households with high-and low-educated heads became smaller during [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] . Although between some adjacent education levels the difference in returns increased (for example between secondary and graduate education in rural India), overall the returns became less dispersed.
The picture is quite different for the spouses' household-returns to education. During 1993 During -2004 the structure of returns clearly became more convex, especially in urban India. The difference in expenditure level between households with low-and high-educated spouses thus increased over the period.
The returns to education of other members (not shown) were only about half those for the head and spouse, and turn out to have negligible impact on household inequality. For inequality, the education coefficient estimates suggest that the price effect of education will differ between the head and spouse of the household: especially in urban India, where they have changed in opposite directions. This is a first indication that rising earnings inequality may explain little of the increase in household expenditure inequality. Whereas the wage-returns to education increased for males and females in rural and urban India, the household-returns are different. 
Education and fertility
In principle, the models for education and fertility in this analysis are used to obtain information on their conditional distributions, to be able to simulate endowment changes. Because education and number of children are explanatory variables in the MPCE equation, consumption expenditure itself is not included as explanatory variable in either the education or the fertility model. For this reason, these models cannot be regarded as proper economic models (see Bourguignon et al. (2005) for more discussion). Nevertheless a short discussion of the estimation results seems appropriate. The results for number of children are summarised in appendix table A.5. These indicate that a higher average education level of adult females is associated with a lower number of children in the household. At higher levels of education the negative effect becomes larger, so the negative relationship is stronger. This could indicate that as female education levels rise, average fertility rates will fall more at higher levels of education, which could increase inequality.
We now turn to the results of the decomposition analysis, comparing actual and counterfactual distribution to measure the various distributive effects of education.
Decomposition Results
In the decomposition analysis the price effects of all characteristics and the endowment effect of education (with and without the indirect effect through changes in the number of children) are
simulated. An important note here is that the total change in the distribution cannot be decomposed additively into the changes of the components in Eqn. 2. Still, the size and direction of the price and endowment effects can be compared to each other and to the total change in inequality, in order to determine the relative importance of each. Another issue is that the results depend on which year is chosen as base-year. The choice of base-year determines, for example, at which distribution of characteristics (X h ) the price effect (the change in β) is evaluated. For the price effect,
and this applies to all components. In other words, the contribution to inequality made by one specific component is sensitive to the order in which the components are analyzed, which is a problem of path dependency. Devicienti (2009) shows that each component's Shapley-value can be calculated as the average of its contribution to inequality across all possible decomposition paths. However, since we look at educational attainment of the household head, spouse, and other members separately, as well as the indirect fertility effect, the number of different possible decomposition paths is large, and calculating the Shapley-value is quite cumbersome. Instead, we focus on two decomposition paths.
The first path uses 1993 as base-year, measuring the contribution of each component when it is first in the decomposition path. The second path uses 2004 as base-year, measuring the contribution of each component when it is last in the decomposition path. The average of both paths is reported as well.
The distributions are summarised using the Gini coefficients, but other measures, including the log deviation and the Theil index, give similar results. In rural India, changes in the returns to education reduced inequality even though observed inequality increased. It is entirely driven by the returns to education of the household head, while the price effect of spouses' and others' education is zero. This is in line with the changes in coefficients shown in figure 1(a) and 1(b). In urban India the price effect of household head's education is equalizing as well. However, this is more than offset by the price effect of spouses' education (see figure 1(c) and 1(d)). The total price effect of education is therefore positive in urban India.
The negative price effect of education of the head is surprising. In the earnings literature, increased inequality among workers has been ascribed to rising returns to education, especially at higher educational levels. The household analysis suggests that in household consumption expenditure, differences associated with education of the household head have actually become smaller. It is the spouse's education that has become more important for household consumption, increasing urban inequality. This issue will be discussed further at the end of this section.
The endowment effect of education is positive in both rural and urban India, which means changes in education attainment levels contributed to higher inequality. The urban endowment effect is driven mainly by the spouses, though the two decomposition paths give quite different results. The positive price effect of state indicates between-state divergence of rural households' expenditure, after controlling for the other household characteristics. This could reflect, for example, differences in state-level welfare policies or in agricultural productivity. 7 The price effects of education are robust to the specification of the MPCE equation: the results are similar when only age, education, household size, state and survey subround are included as regressors. 8 This is due to several factors: differences in the simulation of education itself, differences in prices at which these endowment changes are evaluated, and differences in the distribution of other household characteristics.
gender, social group, religion, and state. An example is given below in table 5 for the education of spouses in rural India, according to path 1. As this matrix shows, most progress in terms of educational attainment is made by individuals who are literate and completed up to middle school (levels 2, 3, and 4). This pattern appears in all simulations; for rural and urban, for heads, spouses, and other members.
On average, relatively little progress is made by the group of illiterates, which explains why the direct endowment effect of education was to increase inequality. It implies there is scope for improvement in the distribution of education and household expenditure, by focusing more on expanding schooling for the lowest class. Finally, the effect of changes in the number of children is added to the direct endowment effect of education, which is shown in the bottom row of table 4 ("Educ. all + children"). The indirect effect increases rural inequality further, but is equalizing in urban India as the combined direct and indirect endowment effect is smaller than the direct endowment effect. Among rural households, those with higher initial expenditure level have a higher increase in the average female education level in path1 (in path 2 there is no clear association). Consequently, there also appears a slightly negative relationship between initial expenditure and change in the number of children (the decline is larger for richer households), which is why inequality rises. In urban India, average female education increases most in the bottom half of the initial expenditure distribution, in both paths. Among urban households, therefore, the number of children declines more in households with lower initial expenditure, reducing inequality.
Total returns versus earnings-returns to education
Our results indicate that during 1993-2004 the change in returns to education increased urban inequality. This is in line with many previous studies that found that rising wage-returns to education caused higher wage inequality. However, the effect on household expenditure inequality was caused entirely by higher and more convex returns to education of the spouse. Returns to education of the head actually declined and became more equal. In rural India, as well, returns to education of the household head declined and contributed to a reduction in inequality. Although several studies have shown that earnings inequality increased in the 1990s due to rising wage-returns to education, for household heads the opposite is found at the household level.
A possible explanation is that the returns to education outside wage-employment declined (that is, in self-employment). Earnings inequality research for India and many other countries is based on wage-employees only, since often no earnings data are available for the self-employed. Since about a third of the urban and half of the rural household heads are self-employed, changes in self-employed earnings are likely to substantially influence the results. To test this, the decomposition analysis was done again separately for "employee" and "non-employee" households. For urban employee households (head is a regular or casual worker) the price effect of the head's education is indeed positive, though small, in line with earnings studies. In contrast, the effect is strongly negative for the non-employee households (head is self-employed or other), driving the results for urban India as a whole. This indicates that among urban households headed by a wage-employee, inequality associated with the head's education indeed increased. However, among urban households headed by a selfemployed worker, inequality associated with the head's education level declined. Since this decline was relatively large, the overall price effect of the head's education was negative.
In rural India the price effect is negative for both employee and non-employee households.
Regarding previous earnings studies, Kijima (2006) analyses only male urban fulltime workers, and studies that include both rural and urban workers do not estimate the returns to education for each group separately (Chamarbagwala, 2006; Dutta, 2006) . Since their samples are dominated by male urban workers, these are likely to drive the results, and it is unclear how wage-returns to education changed among rural workers. All in all, the rising wage-returns to education appear to increase household inequality only among urban households headed by a wage-employee. For total urban and rural household inequality, changes in the returns to education of household heads were equalizing.
As opposed to urban household heads, returns to education of spouses increased urban inequality and dominate the total price effect of education. This could reflect increased female labour force participation, as the returns to education in any kind of employment are higher than in domestic work or unemployment. Also, more educated spouses may be more likely to enter the labour force. To shed light on this, table 6 shows principal activity status for urban spouses in 1993 and 2004. Table 6 : Distribution of spouses according to principal activity status, urban India The declining share of 'other', in column 3, indicates that relatively more spouses were in the labour force in 2004. It is likely that the shift into self-employment and regular employment increased the returns to spouses' education. However, the shift was actually opposite for spouses with secondary or higher education: the last two columns show that a highly educated spouse was less likely to be in the labour force in 2004 than in 1993. As noted in section 2, it is unclear how education and female labour force participation are related in India. As far as the NSSO survey data show, higher education is not associated with increased female labour force participation. Therefore, the increasing returns to education of spouses most likely reflect rising returns to education within activities, but more research is necessary to confirm this.
Concluding remarks
From the large body of research on earnings inequality we know that rising returns to education have led to higher earnings inequality in many countries, including developing countries. For household inequality, however, the role of education is less clear. In this paper we examine the relationship between education and household inequality dynamics in India over the period [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] . A microeconometric decomposition of inequality changes shows the distributive effects of changes in returns to education, changes in educational attainment, and the indirect effect of the latter through fertility. The decomposition results indicate that changes in the returns to education reduced rural inequality and increased urban inequality, and their effect was large compared to other household characteristics associated with expenditure. The urban effect was driven by increasing returns to education of the spouse: both in rural and urban India the returns to education of the head declined and reduced inequality. This is a surprising finding given that previous research on the earnings distribution in urban India has shown that the wage-returns to education increased after 1993, causing higher earnings inequality (Chamarbagwala, 2006; Dutta, 2006; Kijima, 2006) . A possible explanation for this difference is that the returns to education in self-employment are lower than in wage-employment. This is confirmed when the decomposition is done separately for employee-and non-employee-households: the returns to education of the head only increase for urban employee-households, while they decline for nonemployee households. Taking into account non-employees thus appears to be crucial when studying the evolution of household inequality.
Contrary to the household head, the returns to spouse's education increased urban inequality. This may be due to the fact that the share of spouses active in the labour market increased. However, labour force participation actually declined among the highest educated spouses, so the rising returns to education most likely reflect increasing returns to education within activities. Clearly, the role of education in women's labour force participation and earnings should be further studied in future research.
Changes in educational attainment increased both rural and urban inequality. Other studies have found that a distribution-neutral increase in average educational attainment can increase inequality (see Bourguignon et al., 2005) due to the convex relationship between education and earnings. The present study of India shows a more alarming picture, namely, that rising educational attainment increased household inequality because the inequality of education itself increased. The simulation results indicate that educational attainment is only slowly improving for the large group of illiterate adults, and much faster for literates with some education. To reduce household consumption inequality, and inequality of education itself, stimulating literacy appears to be essential. This may also lead to a more equalizing indirect effect of education through fertility, which was small but inequality-increasing in rural India.
In general, our study shows that household-level analysis provides new insights in addition to the abundant existing results from the earnings literature. It sheds more light on the relationship between education and household inequality, shows important differences between household members, and highlights the importance of labour market developments. We conclude, therefore, that research on individual earnings inequality needs to be complemented by further analysis at the household level to gain deeper insight into the dynamics of education and inequality. Especially the returns to education outside wage-employment and the role of education in female labour supply and earnings are important factors associated with household inequality. 
